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Kevin Strange* and Viravuth P. Yin MicroRNAs (miRNAs) comprise a fundamentally important new class of gene expression regulators. These tiny RNA molecules are first transcribed as long primary miRNA 'hairpin' structures from introns of protein-coding genes or from independent miRNA genes. After being processed into shorter hairpin fragments, precursor miRNAs are transported into the cytoplasm and cleaved into single-stranded 20-23 nucleotide miRNAs that associate with a ribonucleoprotein silencing complex termed RISC. A RISC-associated miRNA binds via base pairing to the 3' UTR of target mRNAs. Binding blocks translation or triggers mRNA degradation. miRNAs may target multiple mRNA species and are predicted to control the expression of more than 60% of human protein-encoding genes, thus providing a powerful mechanism for rapid modulation and fine tuning of protein expression to match constantly changing cellular needs [1] .
The list of cellular functions that miRNAs control is growing rapidly and includes regulatory roles in circadian rhythms (for example, [2, 3] [5] . The numerous experimental advantages of C. elegans, including forward and reverse genetic tractability, make the worm ideally suited for defining the genetic pathways underlying Ca 2+ signaling networks and biological rhythms.
Nematodes defecate rhythmically once every 50 seconds [6, 7] . The cycle is initiated by posterior body wall muscle contraction (pBoc), which is easily observable under a simple dissecting microscope and is thus amenable to mutagenesis screening and forward genetic analysis. Using this approach, Iwasaki et al. [8] identified 12 genes required for normal pBoc rhythm. One of the genes, itr-1, encodes the C. elegans inositol 1,4,5-trisphosphate (IP 3 ) receptor [9] . IP 3 receptors mediate intracellular Ca 2+ release from endoplasmic reticulum (ER) Ca 2+ stores in response to changes in IP 3 and local Ca 2+ levels [5] . Mutations in itr-1 or overexpression of the gene disrupts pBoc timing [9] .
The [12, 13] , and H + extrusion into the pseudocolelomic space triggers pBoc by activating proton-gated cation channels in the muscle cells [13] . [14] .
How is the timing of Ca 2+ oscillations in the posterior intestine regulated? Kemp et al. [4] demonstrate that miR-786 is expressed in the two most posterior intestinal cells, is required for normal pBoc rhythm, and functions upstream of ITR-1. Loss of miR-786 function causes a lengthened and arrhythmic pBoc cycle, arrhythmic intestinal Ca 2+ oscillations and ectopic Ca 2+ wave initiation. miR-786 has multiple possible gene targets. Of the 23 putative targets tested, only knockdown of elo-2 affected the pBoc rhythm, suggesting that it functions with miR-786 to regulate pBoc timing. elo-2 encodes a fatty acid elongase required for palmitic acid elongation. elo-2(RNAi) worms have elevated palmitate levels and altered fatty acid composition [15] . In miR-786 mutant worms, the lengthened and arrhythmic pBoc cycle is suppressed by culturing them on growth medium supplemented with palmitate.
A GFP reporter construct containing the elo-2 promoter and 3' UTR is expressed at low levels in the posterior-most intestinal pacemaker cells in about 60% of wild-type GFP transgenic worms. However, in miR-786 mutants, only about 25% of worms have reduced expression of the GFP reporter in the posterior intestine. Mutation of the putative miR-786-binding site in the elo-2 3' UTR increases GFP reporter expression in the posterior intestinal cells of wild-type worms, but has no effect in miR-786 mutants. These results suggest that miR-786 functions to suppress elo-2 expression in the posterior intestinal pacemaker cells.
In The TRPM channels GON-2 and GTL-1 are part of the Ca 2+ signaling machinery in the intestine [16, 17] . Patch clamp studies in cultured intestinal cells have demonstrated that the activity of these channels oscillates and that they are controlled by intracellular Ca 2+ and phosphatidylinositol 4,5-bisphosphate (PIP 2 ) levels, and by phospholipase Cg, which hydrolyzes PIP 2 to generate IP 3 [16] [17] [18] . Calcium entry through GON-2 and GTL-1 contributes to the overall cytoplasmic Ca 2+ increase during spiking and also likely triggers Ca 2+ release from the ER via ITR-1. Given that GON-2 and GTL-1 are regulated by membrane lipids and the activity of lipid-bound enzymes, it is easy to envision how cell lipid composition induced by differences in elo-2 expression could impact the timing of Ca 2+ signaling events. Much more work is needed to define the specific role of ELO-2 in Ca 2+ signaling. Nevertheless, the studies of Kemp et al. [4] Despite decades of research there are still basic aspects of planar cell polarity that are not well understood. Recent work in mouse tracheal epithelial cells links microtubules with both establishing asymmetry as well as responding to this asymmetry to coordinate cellular orientation.
Michael E. Werner and Brian J. Mitchell* The ability of cells to orient relative to the axis of the tissue is a feature known as planar cell polarity (PCP). Many of the molecular mechanisms regulating PCP are remarkably well conserved throughout evolution [1] . In particular, the asymmetric accumulation of PCP
